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GLOSSARY

The geologic and hydrologic terms pertinent to this report
are defined as follows:

Alluvium—sedimentary material deposited by modern rivers, in-
cluding sediments laid down in river beds, flood plains,
and in-stream lakes.

Aquifer—a formation, group of formations, or part of a forma-
tion that contains sufficient saturated permeable material to
yield significant quantities of water to wells or springs.

Confining bed—a body of material with low vertical permeabil-
ity stratigraphically adjacent to one or more aquifers. Re-
places the terms “aquiclude,” “aquitard,” and “aquifuge.”

Drift—all deposits resulting from glacial activity.

Equipotential line—line connecting points of equal static head.
(Head is a measure of the potential.)

Evapotranspiration—water withdrawn by evaporation from
water surfaces and moist soil and by transpiration from
plants.

Ground water—that part of subsurface water that is in the satu-
rated zone.

Ground-water divide—a ridge in the potentiometric surface
from which ground water represented by that surface
moves away in both directions.

Head, static—the height above a standard datum of the surface
of a column of water that can be supported by the static
pressure at a given point.

Hydraulic conductivity—capacity of a rock to transmit water
under pressure. It is the rate of flow of water at the prevail-
ing kinematic viscosity passing through a unit section of
arca, measured at right angles to the direction of flow,
under a unit hydraulic gradient.

Ice contact—stratified drift deposited in contact with melting
glacier ice; includes eskers, kames, kame terraces, and fea-
tures marked by numerous kettles, some being ice-block
lakes.

Karst—a type of topography that is formed over limestone,
dolomite, or gypsum by dissolution and that is character-
ized by closed depressions or sinkholes, caves, and under-
ground drainage.

Loess—a sediment, commonly unstratified and unconsolidated,
composed mainly of silt-size particles, ordinarily with ac-
cessory clay and sand, deposited primarily by the wind.

Outwash—sorted, stratified drift deposited beyond the ice front
by melt-water streams.

Paleozoic—an era of geologic time that comprises the Camb-
rian, Ordovician, Silurian, Devonian, Mississippian,
Pennsylvanian, and Permian systems; commonly thought to
have occurred from 225 to 570 million years ago.

Potentiometric surface—a surface that represents the static
head of water in an aquifer; defined by the levels to which
water will rise in tightly cased wells from a given point in
an aquifer.

Proterozoic—an eon of geologic time before the beginning of
the Paleozoic; commonly thought to have occurred from
570 to 2,500 million years ago.

Regression—gradual retreat or contraction of a shallow sea re-
sulting in the emergence of land formerly covered by
water.

Syncline—a fold, the core of which contains stratigraphically
younger rocks; it is concave upward.

Synclinorium—a composite synclinal structure of regional ex-
tent that is composed of lesser folds.

Till—unsorted, unstratified drift deposited directly on or under-
neath glacial ice.

Transgression—gradual advance or expansion of a shallow sea
resulting in the progressive submergence of land below
water.

Tunnel valley—a trench that was cut by a subglacial stream and
whose present surface expression is typically an esker with
adjacent elongate lakes.

Valley fill—drift or alluvium deposited in a valley eroded in the
bedrock surface.

Water table—the potentiometric surface in an unconfined
aquifer at which the pressure is atmospheric. It is defined
by the levels at which water stands in tightly cased wells
that penetrate the water body just far enough to hold stand-
ing water. In wells that penetrate to greater depths, the
water level will stand above or below the water table if an
upward or downward component of ground-water flow
exists.



HYDROGEOLOGIC SETTING AND THE POTENTIOMETRIC SURFACES
OF REGIONAL AQUIFERS IN THE HOLLANDALE EMBAYMENT,
SOUTHEASTERN MINNESOTA, 1970-80

By G. N. Delin and D. G. Woodward

ABSTRACT

Sedimentary Paleozoic rocks in the Hollandale
embayment in southeastern Minnesota are as thick
as 2,000 ft. This sedimentary sequence, together
with the Proterozoic Hinckley Sandstone and the
Quaternary drift, is divided into six regional aquif-
ers: undifferentiated drift, Upper Carbonate, St.
Peter, Prairic du Chien-Jordan, Ironton-Galesville,
and Mount Simon-Hinckley.

Potentiometric-surface maps for each aquifer in-
dicate that movement of ground water is predomin-
antly toward the major rivers. The St. Croix, Min-
nesota, and Mississippi Rivers constitute regional
discharge boundaries for ground-water flow. A
major ground-water divide in the St. Peter, Prairie
du Chien-Jordan, Ironton-Galesville, and Mount

Simon-Hinckley aquifers in the south-central part of
the Hollandale embayment separates ground-water
flow northward toward the Twin Cities area and
southward toward Iowa. The St. Peter and Prairie du
Chien-Jordan aquifers in the southeastern part of the
embayment contain ground-water mounds as high as
90 ft above the regional potentiometric surface. The
mounds occur as a result of increased recharge
where the Decorah-Platteville-Glenwood confining
bed has been removed by erosion and the aquifers
subcrop beneath drift that is about 20 ft thick. This
head distribution produces a locally complex pattern
of flow in which ground water moves southwesterly
toward Iowa instead of directly toward the Missis-
sippi River.



1.0 INTRODUCTION

1.1 Purpose and Scope

Report Prepared as Part of Nationwide
Study of Major Aquifer Systems

Hydrogeologic setting and generalized potentiometric surfaces of regional aquifers in

southeastern Minnesota are described

This report on southeastern Minnesota was pre-
pared as part of a major investigation by the U.S.
Geological Survey of regional aquifer systems in the
United States. Each aquifer study is designed to pro-
vide quantitative information on ground water for
use in developing and managing water supplies. The
Northern Midwest Regional Aquifer-System Analy-
sis (RASA) project, of which this is an integral part,
consists of investigations of ground water in rocks
of Cambrian and Ordovician age in parts of six
states: Indiana, Illinois, Iowa, Minnesota, Missouri,
and Wisconsin (Steinhilber and Young, 1979).

This report describes the hydrogeologic setting
and the generalized potentiometric surface of region-
al aquifers in southeastern Minnesota. Basic struc-
tural and historical geology that relates to these
aquifers is presented. Aquifers and confining beds
are identified and are delineated on maps that show
the relationship between the occurrence of aquifers

and confining beds. Maps showing the generalized
potentiometric surface of these aquifers for 1970-80
are included, along with sections showing poten-
tiometric profiles. Municipal pumpage constitutes
the most significant ground-water use in southeast-
ern Minnesota, and municipalities that derive water
supplies from wells in an aquifer are indicated on
the appropriate potentiometric maps. The regional
movement of ground water in each aquifer is also
described.

The area studied for this report contains all or
parts of 37 counties in southeastern Minnesota; it
covers 17,200 mi’ and includes the Twin Cities
(Minneapolis-St. Paul) metropolitan area, hereinaf-
ter also called the Twin Cities area (fig. 1.1-1). The
area is defined on the north and west by the subcrop
of the Hinckley Sandstone of Proterozoic age,
on the east by the Mississippi and St. Croix Rivers,
and on the south by the Iowa border.
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Conversion Factors

Multiply

inch-pound unit By To obtain SI (metric) unit
in (inch) 25.40 mm (millimeter)
ft (foot) 0.3048 m (meter)
mi (mile) 1.609 km (kilometer)
gal (gallon) 3.785 L (liter)
acre 0.4047 ha (hectare)
acre-ft (acre-foot) 1233 m?> (cubic meter)
ft/d (foot per day) 0.3048 m/day (meter per day)
ft%/d (foot squared per day) 0.0929 m?/day (meter squared per day)
gal/min (gallons per minute) 0.06309 L/s (liter per second)
ft3/s (cubic foot per second) 0.02832 m?/s (cubic meter per second)

National Geodetic Vertical Datum of 1929 (NGVD of 1929): A geodetic datum derived from a general adjustment of the first-order level
nets of both the United States and Canada, formerly called “mean sea level.”



